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(57)Abstract: 

PURPOSE: To provide an ultrasonic image processor capable of retrieving 
the degree of the contrast of the remarked region and invariably making the 
con trast reinforcement suitable to the region. 

CONSTITUTION: When two regions having a small density difference are to 
be clarified, the desired region is encircled with a frame, then a frame readout 
circuit 4 outputs the region extraction signal 101 to a frame memory 2. The 
frame memory 2 outputs the present image data of the prescribed region 
encircled by the frame to a histogram circuit 7 according to the region 
extracting signal 101. The histogram circuit 7 generates a histogram based on 
the present image data of the prescribed region encircled by the frame. This 
histogram is smoothed by a histogram smoothing circuit 1 1 , and the peak 
value of the smoothed histogram is retrieved by a peak value retrieving circuit 
1 5. A picture element value emphasizing circuit 3 determines a new density 
value based on the retrieved peak value and displays an image in the \ 
'prescribed region centermg on me remarked ^p^ encircled by the 

frame based on the new density value. 




LEGAL STATUS 
[Date of request for examination] 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



17.10.1994 
10.12.1996 



Copyright (C); 1998,2003 Japan Patent Office 



1 of 1 



8/5/0 



(19)B*B«fr/f (JP) 



(12) & M # » ^ * 



43l$¥6-205780 

(43)ftUflB ¥$6^(1994) 7 £26 B 



(51)IntCl. s SS#J83*t frflEffiS^ F I &ffi3k*Bffi 

A6 1B 8/14 9361 -4C 

H 0 4 N 5/31 
5/57 



S?4^f* £11$ li*ifl<OSScl OL (4 5 1) 



(21)tfi«HH* f?lgi¥5-3037 


C7i)moA 


390029791 












(22)iW£BB 3 P/£5¥(1993) 1.H12B 




JE§E*HiI*#*L6Ti 


§22#1^ 






»T S 








IIISt*=IIffi4*L6Ti 


322#1^ 7b* 












(72)|g98# 












122#1^ 7n* 












(74)KSA 






(54) [n^oj^s:] mwtfm<mwm& 



(57) [Stil *> 

J9r2*)fH«£ft-CHtft. 71— -MtUtftUJL, 
lUSfH li7 U—J**^') 2 / \nS^tlti*fl-f 1 0 1 

7u-^^'j2(iffl*fittaiffl^io nzmw 
izmti\fcm%ffiim%mi&T- 9 & t * b ^7 a ile] 

^Ur^«!<oaB (St - 9 tz S'i $ t x h 7 y A *• (M 

men £ t itz&u mm* 4*0 t l^w *a 




08/05/2004, EAST Version: 1.4.1 



( 

1 

[s8$® 1 J H#ffiffilcfcltsa@B3R£4M>i: It: 

t X N P'y^mmiZ X 0 ffi*3*ifc t X b /7A» 
t'— ?IS£ ftgft i f - ? fgft&^g . 

f-ftlEfg L^igi^iS^tc i y ?± g 4>-[> t It: JDrJg 

^c&Bmm£fp<kt Itzm^WM^lzziybyx b 
[000 1] 

hi\hmm&wmwt i z& y . ttcBXflmtc&t 

4 fi g BX *• 4"6 Bf £ Rtf *• H tf fto&ffl & MIR 

inm^m&wmmzmi-z. a 

[00 02] 

gKi coi ? tcig^W/Js$ u 2 o<7)^«$rii o # y $ 

tlx 7u-zy-,w<-cr)m%x&$ntzitmmtf 



7.X h Pa^U--^ir-;PA'-i7)Slj^X # & 

fiSf&i, iB®:£ttlc#LT*T3kOT*$>y. B«#®u 

wcii, zawHzitbitxnnfei&itiizc, " 4 o 
[0004] mmi. ±mou o zm&m-rzt: 

MzKcZiLtzlcryCh O. frBtimozybyA b 

mz^zmmi. tvmizm it:ay v yx b'&it 
imtrt zmw&immmmimtz zt* am 

tti i><vx-h&. 

[0005] 

mmm\k-t%t:wm$] *mit. immzm 
man. mmmiztufh^smmi^t im%® 50 



KKPP6-2 0 578 0 

2 

«rtB«»Wt x h ?y A£f{=f£-f& tx b fy^im 

mt . tzb??j*tiimmz& omstiktz b 

Itttltzffimmz J: ';aSB3RO*S:3 > h 7X 

sw«rasrfT^BjRa3Sin#ffi>. stti, »ia«#a<= 

[0006] 

^^5AfM^St«t»?BSR1Bffit*j{t£aBB*t* 

^ b??Mtmmz J; OfMJii^tx h^7i«t 

- ? ffi r t : - ? ®.timmix'®m 1 , B^asia^stc 

+'C>t L^F^ii^iO^icn y b yx b%£M&®$:fi 
i\ t )TM4Mz#xmA,t<&aW1li*+&t L^cHfr 

fcmwz&mt'^y b yx b&mt?fz.&. 

[0007] 

20 intern] wt. *&m?)-%fem%mim^xwnt 

[ 0 0 0 8 ] m 1 (i, *SEHJ3(i^|,^a®«^lgS 

[0009] fi£i£BftHUig»±. jg^&gftff^ 
(7^a^"fl^) S-A/DSmtSA/DnyM*-^ l 
^r^LTfcO, A/D3yA-^i[:n A/D^$ 
1 BET^it&gfifi-f ( -f y ^ /Hl^ ) 1 0 0 

BB*S4''t»i:LfcBf€l^*«iai1-&fcA<0l!IWttaj 
flvl 0 1 5r7U— A^ty 2^A*f 4 7>-A.xt 
'J|j?ajL[lIS54 2-WLTJo»9. 71^-A^<^'J2(i, 7 

»^^aSB^«r*.C»> t^J»^«<0r-^X i 

[ o o l o ] * l t . 7 t y 2 <cu , ga-ri 
il^fig'airaiHlK 3 c -t U ^ ^ 5 t -'i-Cfc 0 -b 

^ 5 ii , 7 1x-a ^ ^ y 2 ^ »'^)ff ^Xli t X h ^ , 
0 7A|fHi L^>7y^ 6 4 X o 

^•D t L7t:J9f5cm^ t X b 7'y A £ fftfct § 1 7. h / 
^A-ffcHIBT^JSaSilTfeO. tX h^?Af»7 
is. hxS7'7i.fflRAMS>. ■< y{"J*y bW9 

[001 1J txh^5i.fkiiiB7(- fi> f WL 
^ t X b'/ y A *• ¥ff fkf « t ^ 7 A ¥r# ft0S5 1 
1 * f £*iHSivC 9 . t7,N ^5 JUTfftftSW 1 Hi. 

' o Sna:§S- i 3 1 . 5 ■■/ ^ l 4 t (z x o m$ ixx i • ^ , 



08/05/2004, EAST Version: 1.4.1 



*lt. txvry^mimizi 1 1 txb?y i>m 
m,L^^yf6>\,zii^ txbfyM.y-ttttm&i nz 
A 9¥ffiffcL£txh/7A#br-?ffiP&tfcsg-f at* 
-7ffiB$i0S&l 5#J£fg£ftTfc9. b'-7ffl^@ 

4Jt*HJl 6fc, 77-J-17, lSkCAOfMSftt 
COO 12] SIC. h'-^tg^ESSl 5. 71/-^ 

^ 'j2syA/D3>7(-^ i (ct±. #Tmwf)i@ffl io 

<I3d:I»& 3 0 . ffiSM3£!J« 3 t± . 

?x i Phv-?mmm% 1 ska ^ssRstutwa 

«f- ?Ob-?(iP 1 9 fc . 8*8 

1 9frh<r>&j) (X i -P) (-ny l-^T-MM^feK 
Sr«t6SJHi2 0>. *»»2 0waj*K (Xi - 
P) tct-^ffl[PtSDWi-ftSBW»2 1 t. A/Dny 

£iSSfK1-|»^b??2 2><cA9ffil£*ftT^.|,. 20 
(00 13] tcii. b7 h^Ali. 0 2H^-«t-3 
(C tf^xftffii&O. zm'VXftmtovbyXb 

-7 ffl £ tf 'C4wj£*<S J: tfft tf 3 V h 5 X h 

et+^os^s a -) zmmmim u mmn& 

^$tffttf:jyh77.b£Ji(ff>ft&. m2lz^t£o 

mmy i ird^tz a -m^hixh, 

[00 14] Yi =K (Xi -P) +P 

mz. *mwMr)imizr>\i-'im-t%, 
[ooi5] m^mmmmzx r&^ntz&wsiZii 

it^r (TTayti^) (j. A/D3yK-?l(-J;')f 

1 (~A >)-f> 7/M§f££»3ftfc8fFift*fi<I^ 
1 OOIi7l/-A^t 'J 2(cHtS£iVCU*. 40 
[0016] fit. OI.EffisO 

x^-fim^iK^&mizx mm?)®®* 
w?mt>\ t&k. mmfrhovj-m^ityis—j** 

=Z 'J Mfti L-0S&4 '\A71 *ft, 7 /, /^'J f^fitj L® 
»4 ,t 9 7 U~l,;A ^ 9 2^SH«U*tliii-^ 1 0 1 > LT 
fcbT^il.. -e-ft#>^ 71x-a^^ y 2(iffHisgJ*m-f3 
m 0 licJ;Oi&5gc«ill.TKUXtc^ulffijl^j7)r 
- ? h mzWt ft*: & g B'sft i b UzmfcftM?) 

mm®?-?* i «:Mw<immmz3?)ifm.%T!i 50 



08/05/2004, EAST 



4 

7lU tti-kUffSZftlXtxy-fyMtWT^ 

[00 1 7] mz, hXh/5A-ftEB7«. mens 
ftfc£BBS£<H>fc L^-Bf5gl^l®mT-^X i 
(c3S-2'*l2 2(ciK-rj; iZtXhry&ZfEfctl. -r 
l/C . b X h 7 7 K «§ 7 ( 3 A 0 ft l£ $ ft*: b X h ^ 
7i>(i, bxS^7A¥itfWl l!cA9¥ftft*ft 

h. mm. M'&sm-f^nT-fzmnvsi 3 ha 9 

[00 18] ffxA^. h^h^5Aft|sIB7KJ:*)¥ 
mt^ixfzt xbVy Hi, tr-^jStWRSIBl 5tcJ; 

ic i 0 fl"i [HI 59 K ' - ^ ffl > ^ GU so b - 9 IB i £ Jt K L T $ 

®<n tr- 7 ffl*<7c# ^ 7 y ^ft-f & 7 7 f - 1 

7. 18^ai^-f&. Ht, 9'y-f-18J:'3aj^$*lS 
tf-^aPli«BSl 9(CA7J§tu «SS3S1 9li» ft 
tHi n:t )± a iSSa: 1 1 fz B^iS«<oaB«T- 
^ X i b'- ? ffi P J I ?| & . |£ 1 51 1 -^cfflX i - 
P*«ff»2 0^aj^-f&. 

[0019] ^lt. sim§52 0{i. amsi 9<oaj* 

X i -P{cayb5Xh5IIH^aKS:«tTllD3tS2 1 
"vJMjU JDK82 111. ^SC82050ai7JK (Xi - 
P) Hb'-7fI^|sIJ#l 5 coffin P&JDSL, «ffe!5r 

mamy i sua. -e^*^. «rfcii8SMiY i izx o 

[0020] mttt. K = 2 , P = 100k LfcH£ s 
04 (C^t J: 3 X i t< 1 0 0 A < ^Wf^l) 
(5HYiiiXiOtIA0^$< ; 5r0. Xi^lOOAO 
7^^ < 5:*i{f Y i (AX i 0M£ < =6r •) . 

[002 1] 

b 7. b 7" 7 Mm^mz a o b jRflBwcti »t & tttmc 

A f^fS L . txh/7A ft^#K(c A 9fM§ft/cb 
X V Y y A <n b - 9 fifi £ t- 7 fflttsS^ S t A 9 8S)s 

l, ii^ffi?sp-f st^A ^-T-^ie'tst^is^firaiA o 

n y h 7 x MMH^T -) ; k tfX't h . 
[HiiJ7jia5#t^] 

[Ell ] *fffiBi<:ISia^j&B<»iattI3IH^fllJSS:^t 
7"n -/^llf'ftS. 

[02 ] *%mz%h tx h^^^ftlHlf&K J: 9fW$ 
ft £ t Xb ^ 7 A £ ^ f 13 T'fc 6 . 
[03 3 **BH«:t84 B^fl^ESSicA Onyhyx 

h%m&m ztr^tztxbf'yj* ^trnxh %> . 

[04 ] *3£1B^ldffi£i«nB-r63t*<O0i:-*>*. 



Version: 1.4.1 



( 4 ) 



t$|Jfl-T*6-2 0 5780 



7 txbfyUWSi 



1 1 tAbfy^ft-ftmi 
15 tf-7ffi«t3R0B 



[01 




08/05/2004, EAST Version: 1.4.1 




08/05/2004, 



EAST Version: 1.4.2 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

[0001] . 
[Industrial Application] This invention relates to the ultrasonic image processing system which can choose the range of the frame 
which is applied to the ultrasonic image processing system used for an ultrasonic diagnostic equipment, especially surrounds the 
predetermined field centering on the attention pixel in pixel information. 
[0002] 

[Description of the Prior Ail] Although a bone is displayed white and an internal-organs organ is displayed on gray, and it is 
clearly displayed since the shade difference is large when the reflection factors of a supersonic wave differ among the obtained 
ultrasonic images in an ultrasonic diagnostic equipment conventionally like two fields where a shade difference is large, for 
example, a bone, and an internal-organs organ For example, there is a function to change allocation of a gray scale bar as contrast 
adjustment or postprocess processing as a function of liver and the kidney to clarify two fields where a shade difference is small 
like. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the function to change contrast adjustment and allocation of a gray scale bar 
is performed to the whole screen, and there is fault of giving the impression that image quality is hard. Moreover, in order to 
clarify two fields where level differs and where a shade difference is small in the ultrasonic image which will become remaining 
as it is once it sets up, and changes every moment, the function to change contrast adjustment and allocation of a gray scale bar 
had to be reset according to the level, and the time and effort was complicated. 

[0004] This invention is made in order to cancel the above technical problems, it searches the degree of the contrast of the field to 
observe, and aims at offering the ultrasonic image processing system which can always perform contrast strengthening suitable for 
the field. 
[0005] 

[Means for Solving the Problem] The ultrasonic image processing system which this invention is made in view of the 
above-mentioned situation, and is applied to this invention A histogram creation means to create the histogram of the pixel group 
in a predetermined field centering on the attention pixel in pixel information, A peak value retrieval means to search the peak 
value of the histogram created by the histogram creation means, It is characterized by performing contrast stretching only to the\ 
predetermined field which was equipped with a pixel value emphasis means by which the gray level table memorized beforehand 
performs contrast stretching processing only for an attention pixel, surrounded the predetermined field by the frame with the 
frame selection means, and was surrounded by the frame. 
[0006] 

[Function] Based on the above-mentioned configuration, the ultrasonic image processing system concerning this invention 
Surround a predetermined field by the frame with a frame selection means, and the histogram of the pixel group in a 
predetermined field centering on the attention pixel in pixel information is created with a histogram creation means. 1 he peak 
value of the histogram created by the histogram creation means is searched with a peak value retrieval means. Contrast stretching 
processing is performed only to the predetermined field centering on the attention pixel surrounded by the frame by the gray level 
table beforehand memorized with the pixel value emphasis means, and the optimal contrast stretching for the predetermined field 
centering on the attention pixel surrounded by the frame on real time can be performed. 
[0007] 

[Example] Hereafter, one example of this invention is explained using drawing. 

[0008] Drawing 1 is the block diagram showing the configuration of the ultrasonic image processing system concerning this 
invention. 

[0009] The ultrasonic image processing system has A/D converter 1 which carries out A/D conversion of the ultrasonic input 
signal (analog signal), and the frame memory 2 which memorizes the ultrasonic input signal 100 for one screen by which A/D 
conversion was curried out (digital signal), and the pixel value intensifier 3 mentioned later are connected to A/D converter 1 . 
Furthermore, the ultrasonic image processing system has the frame memory read-out circuit 4 which inputs into a frame memory 
2 the field extract signal 101 for extracting the predetermined field centering on the attention pixel surrounded by the frame with 
the input signal from a control unit (not shown), and a frame memory 2 outputs the data Xi of a predetermined field centering on 
an attention pixel according to the field extract signal (address) from the frame memory read-out circuit 4. 
[0010] And the pixel value intensifier 3 and selector 5 which are mentioned later are connected to the frame memory 2, and a 
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selector 5 chooses the signal from a frame memory 2, or the signal from the histogram read-out counter 6. Furthermore the 
histogram-ized circuit 7 which creates the histogram of the predetermined field centering on the attention pixel enclosed with a 
frame is connected to the selector 5, and the histogram-ized circuit 7 is constituted by RAM8 for histograms, the increment circuit 
9, and the latch 10. 

[001 1] Moreover, the histogram smoothing circuit 1 1 which graduates the created histogram is connected to the histogram-ized 
circuit 7, and the histogram smoothing circuit 1 1 is constituted by the shift register 1 2, the adder 1 3 which adds every eight data 
approximately, and the latch 14. And the histogram smoothing circuit 1 1 and the peak value retrieval circuit 1 5 which searches 
peak value P of the histogram graduated by the histogram smoothing circuit 1 1 to the histogram read-out counter 6 are connected 
and the peak value retrieval circuit 1 5 is constituted by the comparator 1 6 which compares the last peak value with this peak 
value, and outputs a latch signal only when this peak value is large, and latches 1 7 and 1 8. 

[0012] furthermore, to the peak value retrieval circuit 15, a frame memory 2, and A/D converter 1 The pixel value intensifier 3 
which emphasizes the contrast of the predetermined field centering on the attention pixel enclosed with a frame is connected The 
pixel value intensiiier 3 The subtracter 1 9 which subtracts peak value P of the front image data searched by the peak value 
retrieval circuit 15 from the present image data Xi of the predetermined field centering on the attention pixel enclosed with a 
frame, The multiplier 20 which multiplies an output (Xi-P) by the contrast stretching constant K from a subtracter 1 9 It is 
constituted by the selector 22 which chooses the signal outputted from the adder 21 which adds peak value P to the output K of a 
multiplier 20 (Xi-P), and the signal or adder 2 1 from A/D convener 1 . 

[001 3] In addition, since it becomes Gaussian distribution as a histogram is shown in drawing 2 . and this Gaussian distribution 
will become narrow if Gaussian distribution lowers breadth and contrast if contrast is raised, this description is applied, and 
contrast can be raised, if the configuration of the present histogram as shown in drawing 2 is changed so that it may spread 
focusing on peak value as shown in drawing 3 . That is, a gray level table which spreads the configuration of a histogram focusing 
on peak value is created, and contrast can be raised if regeneration of the image is carried out. If P and the gray level of each 
present pixel are set to Xi for the gray level which takes peak value when a histogram as shown in drawi ng 2 is obtained the new 

gray level Yi will be calculated by the degree type. ' — 

[00 1 4] Yi=K (Xi-P) +P, next an operation of this example are explained. 

SS?? ThC ul,rasonic in P ut si ? nal ( anal0 6 s'g™ 1 ) obtained by the ultrasonic diagnostic equipment is changed into a digital signal 

100 by A/D converter 1 , and is displayed on the display which is not illustrated through a selector 22. Under the present 
circumstances, the ultrasonic input signal 100 changed into the digital signal by A/D converter 1 is memorized by the frame 
memory 2. 

[0016] And when two fields where a shade difference is small want to clarify among the images currently displayed on the 
display, an operator surrounds a desired field by the frame by the control unit which is not illustrated. Then, the input signal from 
a control unit is inputted into the frame memory read-out circuit 4, and is outputted to a frame memory 2 as a field extract signal 

101 from the frame memory read-out circuit 4. And a frame memory 2 outputs the present image data Xi of the predetermined 
field centering on the attention pixel surrounded by the frame from the data for one screen according to the address specified by 
the field extract signal 101 to the subtracter 19 of the pixel value intensifier 3, and outputs it to the histogram-ized circuit 7 
through a selector 5. 

[0017] Furthermore, the histogram-ized circuit 7 creates a histogram as shown in drawing 2 based on the present image data Xi 
ot the predetermined field centering on the attention pixel surrounded by the frame. And the histogram created by the 
histogram-ized circuit 7 is graduated by the histogram smoothing circuit 1 1 . For example, it has graduated by adding every eight 
data with an adder 13 approximately. 

[0018] And the histogram graduated by the histogram-ized circuit 7 has the peak value P searched by the peak value retrieval 
circuit \x That is, a comparator 16 compares the last peak value and this peak value, and only when this peak value is large a 
atch signal is outputted to latches 17 and 18. Furthermore, peak value P outputted by latch 18 is inputted into a subtracter 19 and 
rom the present image data X. of the predetermined field centering on the attention pixel surrounded by the frame a subtracter 
1 V deducts peak value P and outputs deducted value Xi-P to a multiplier 20. 

[0019] And a multiplier 20 multiplies output Xi-P of a subtracter 19 by the contrast stretching constant K. and outputs it to an 
adder 2 1 and an adder 2 1 adds the output P of the peak value retrieval circuit 1 5 to the output K of a multiplier 20 (Xi-P) and 
obtains the new gray level Yi. And the image of the predetermined field centering on the attention pixel surrounded by the frame 
with the new gray level Yi is displayed. 

[0020] For example, the more Xi becomes smaller than 100, it becomes smaller [ Yi ] than the value of Xi and Xi becomes larger 
than 100, it becomes larger f Yi ] than the value of Xi, and, the more contrast is raised [ when referred to as K= 2 and P= 100 as 
it is shown in drawing -1 , ]. 
[002 1 ] 

[Effect of the Invention] As explained above, according to this invention, the histogram of the pixel group in a predetermined field 
centering on the attention pixel surrounded by the frame in pixel information with the histogram creation means is created The 
peak value ol the histogram created by the histogram creation means is searched with a peak value retrieval means Since it 
constituted so that contrast stretching processing might be performed only to the predetermined field centering on the attention 
pixel surrounded by the frame by the gray level table beforehand memorized with the pixel value emphasis means, the optimal 
contrast stretching tor the predetermined field centering on the attention pixel surrounded by the frame on real time can be 
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